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evaluate acute and chronic effects of transradial coronary intervention on the ra-
dial artery. There are significant acute injuries and chronic intimal thickening of
RA after TRI, mainly in the proximal segment. Further study should evaluate the
impact of these effects when TRI RAs are subsequently used as conduits, on
long-term graft patency and on clinical outcomes after bypass surgery.
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Background: Accumulation of advanced glycation end products (AGEs) can be
measured non-invasively by SAF, whose values are elevated in patients with CVD.
OCT is a core intravascular imaging modality that could allow visualization of
plaque composition.
Aims: We aim to examine the relationship between skin autofluorescence (SAF)
and plaque composition evaluated by frequency-domain optical coherence to-
mography (OCT) in patients with cardiovascular disease (CVD).
Methods: We prospectively enrolled 108 patients with CVD who underwent OCT
images and then percutaneous coronary intervention (PCI). We divided the pop-
ulation into two groups: high SAF group (greater than or equal to 2.6) and low
SAF one (less than 2.6). OCT findings were then compared between high and
low SAF groups.
Results: The high SAF group showed much more thin cap fibroatheroma (TCFA),
macrophages, microvessels, and calcified or ruptured plaques compared to the
low SAF group. In multivariable analysis, low-density lipoprotein-cholesterol (LDL)
(odds ratio: 1.15; 95% confidence interval: 1.00 to 1.32; p=0.043), TG (OR for 10
mg/dl increase: 1.04; 95% confidence interval: 1.01 to 1.13; p=0.016), and SAF
(4.28; 1.86 to 9.84; p<0.001) were independent correlates of TCFA, whereas SAF
(2.61; 1.02 to 6.70; p=0.047), female (0.18; 0.04 to 0.80; p=0.024), body mass in-
dex (1.16; 1.02 to 1.32; p=0.021), estimated glomerular filtration rate (0.68; 0.49
to 0.93; p=0.017) and LDL (1.19; 1.01 to 1.41; p=0.037) were independent pre-
dictors of ruptured plaques. SAF and medication for diabetes were independently
associated with calcified plaques.
Conclusion: High SAF were associated with plaque vulnerability in patients with
CVD, thus suggesting the clinical utility of measurement of SAF in identifying
high-risk patients for future cardiovascular events.
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Background/Introduction: Percutaneous revascularisation of chronic total oc-
clusions (CTO) using modern techniques and special equipment leads to high
procedural success and low complication rates. The benefit from recanalisation
comes from restoring vessel patency and functional capacity. Fractional flow re-
serve (FFR) measured post percutaneous coronary intervention (PCI) has been
used to assess interventional result, but serial measurements have not been per-
formed in a CTO cohort.
Purpose: The aim of this study was to evaluate the functional result of CTO
PCI measured by FFR immediately post the index procedure and at three-month
follow-up.
Methods: This was a single centre prospective observational cohort study. Pa-
tients who underwent PCI for a CTO of right coronary artery (RCA) were included.
Prior to revascularisation ischaemia at the RCA territory was confirmed by cardiac
magnetic resonance (cMR). FFR was performed immediately post successful PCI
and at three months follow up. Mean lumen diameter (MLD) distal to the stent was
calculated by quantitative coronary angiography (QCA) post index procedure and
at follow up. Luminal gain (LG) in the distal reference segment, defined as an
increase in lumen diameter from post-procedure to follow-up was assessed.
Results: 34 patients underwent successful recanalisation of an RCA CTO. Mean
age was 62±10.5 years old and 89% were male. 18% were smokers and 21%
diabetic. Mean left ventricular ejection fraction measured by cMR was 49% and
mean ischaemic burden prior to revascularisation 12.5%. Biodegradable-Polymer
Sirolimus-Eluting Stents were used in all cases. Mean diameter of stents used
was 2.84±0.47 mm and mean length of stented segment 71.4±30 mm. 29 of the
34 patients completed three-month follow-up.Immediately post recanalisation, the
mean FFR at RCA was 0.83±0.10. At three months follow up it increased signif-
icantly to 0.89±0.06 (p=0.009). At follow up, 93% of the patients had an FFR
above 0.80, 57% above 0.90 and 21% above 0.95. The mean lumen reference
diameter distal to the stent increased significantly at follow-up (from 2.01±0.53 to
2.51±0.43 mm, p=0.0002) with a mean luminal gain of 0.5 mm ± 0.52 mm. Lumi-
nal gain (LG) in the distal reference segment was observed in 25 of 29 patients
(86%).
Conclusion(s): Post chronic total occlusion percutaneous coronary intervention,
FFR increased significantly at 3 months follow up compared to measurements
post index procedure. This could have been the result of a significant increase at
distal vessel lumen diameter at follow up.
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Background: Functional coronary lesion assessment by fractional flow reserve
(FFR) is commonly employed worldwide. Recently, several studies have focused
on a new parameter, the instantaneous wave free ratio (iFR), as an alternative or
complementary method to FFR which does not require the use of adenosine. The
use of iFR, however, is not consensual: its ideal cut-off and interpretation are still
not completely established.
Purpose: We aimed to analyse the diagnostic accuracy of iFR using FFR as gold
standard.
Methods: Retrospective analysis of all patients undergoing functional coronary
lesion assessment during 5 years. FFR was used as a gold standard for assess-
ing the diagnostic accuracy of iFR in every patient who underwent measurements
with both techniques. The decision was made on an individual patient basis ac-
cording to the operator’s decision. For statistical analysis we used Receiver Op-
erating Characteristics (ROC) curve. The test was undertaken for 2 FFR cut-offs:
≤0,80 and <0,75.
Results: Functional testing was undertaken in 326 patients (67±11 years, 65,6%
male), encompassing 402 lesions. 154 lesions underwent assessment with both
techniques, 222 by FFR only and 26 cases iFR only.
Using an FFR cut-off of ≤0,80, the area under the curve (AUC) was 0,73 (95%
CI 0,65–0,81). The optimal iFR cut-off point was ≤0,91, with a sensitivity of 55%,
specificity of 79%, positive predictive value (PPV) of 52% and negative predictive
value (NPV) of 81%. The iFR interval with a sensitivity and specificity >90% was
0,88–0,94.
Using an FFR cut-off of <0,75, the AUC was 0,72 (95% CI 0,60–0,84). The opti-
mal iFR cut-off point was also ≤0,91, with a sensitivity of 47%, specificity of 89%,
PPV of 19% and NPV of 97%. The iFR interval with a sensitivity and specificity
>90% was 0,87–0,95.
ROC_curve
Conclusions: By using FFR as a gold standard, iFR had a reasonable diagnostic
accuracy, slightly inferior to other published results. The ideal cut-off points were
slightly higher than those commonly employed. The use of a FFR cut-off point of
<0,75 mildly diminished the accuracy of iFR, but increased its specificity at the
expense of sensitivity.
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Background: Recently, the instantaneous wave free ratio (iFR), has been pro-
posed an alternative or complementary method to fractional flow reserve (FFR).
This new method does not require the use of adenosine and may expedite the
speed of functional assessment. The iFR “hybrid strategy” relies on values <0,86
or >0,93 as definitive results which would not require the use of FFR. However,
this strategy is much less consensual than FFR alone.
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the principle of the “hybrid strategy”, based on the 5-year experience of a single
center. We also aimed to analyse the effect of iFR in the operator’s decision to
proceed to FFR, and its impact on procedure duration and radiation time/dosage.
Methods: Single-center registry of all patients undergoing functional coronary
lesion assessment during 5 years. FFR was used as a gold standard (with a cut-
off point for intervention ≤0,80) for assessing the diagnostic accuracy of iFR in
every patient who underwent measurements with both techniques.
For analysis purposes, an iFR value <0,86 was considered positive (i.e. proceed
to intervention), a value >0,93 was considered negative (i.e. defer intervention).
Values in between were deemed inconclusive. For statistical analysis we used the
T student and Chi-Square tests.
Results: Functional testing was undertaken in 326 patients (67±11 years, 65,6%
male), encompassing 402 lesions. 154 lesions underwent assessment with both
techniques, 222 by FFR only and 26 cases iFR only.
The average iFR was 0,9±0,1. 60 lesions had an iFR >0,93 and 21 an iFR <0,86.
An iFR value between 0,86 and 0,93 was strongly associated with the decision to
proceed to FFR (χ2=30,1; p<0,001): the operators chose to perform FFR in 93
out of 94 cases. In the remaining cases, FFR was performed in 69,1% of cases,
with no differences between values <0,86 vs >0,93 (71,4% vs 68%; p=0,792).
In these cases, there was a statistically significant concordance of 87% between
the iFR and FFR results (χ2=22,43; p<0,001). Notwithstanding, there were 4 out
of 13 cases (30,7%) of positive iFR with negative FFR and 3 out of 42 (7,1%)
cases of negative iFR and positive FFR. This difference was statistically signifi-
cant (p=0,026).
Regarding procedural time, radiation time and radiation dose, there were no sta-
tistically significant differences between patients who only underwent iFR, FFR
only, or both techniques.
Conclusions: The iFR results were inconclusive (i.e. between 0,86 and 0,93)
in most cases. There was a high degree of concordance between the iFR and
FFR values. However, a significant proportion of patients, particularly in cases of
positive iFR (<0,86), were classified as negative by FFR. The use of iFR had no
impact on procedural time, radiation time and radiation dose.
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Background: Deferring coronary interventions of intermediate stenosis based
on fractional flow reserve (FFR) measurement is safe, irrespective of the extent
of coronary artery disease.
Purpose: To assess long-term outcome after deferring coronary intervention of
coronary lesions with a value of FFR ≥0.80 in a real-world patient population.
Methods: It concerns a retrospective data analysis of all patients with deferred
coronary intervention based on FFR value ≥0.80 between January 2012 and
December 2013 in a high volume centre. Primary endpoint was a composite of
myocardial infarction and any coronary revascularization (PCI or CABG), related
to the initially deferred stenosis.
Results: A total of 430 patients (283 male), mean age 66±10 years and 620 coro-
nary lesions with deferred revascularization based on negative FFR values (mean
0.88±0.05) were included. Mean duration of follow-up was 33±12 months. The pri-
mary endpoint occurred in 90 patients (21%), non-fatal myocardial infarction in 32
patients (7%) and 76 patients (18%) underwent coronary revascularisation (PCI
and/or CABG). Compared to patients without the primary endpoint, those with
non-fatal myocardial infarction and/or coronary revascularization were more often
male, had lower FFR value, had more often a history of myocardial infarction, and
a higher trend of diabetes (Table 1).
Table 1. Patient characteristics
Patient characteristics No MI or coronary MI and/or coronary P-value
revascularization (PCI/CABG) revascularization (PCI/CABG)
(n=340) (n=90)
Age, mean (years) 66±10 65±10 0.41
Gender (M/F) 210/130 73/17 0.00
Diabetes mellitus, n (%) 71 (21%) 27 (30%) 0.07
Hypercholesterolemia, n (%) 192 (60%) 52 (63%) 0.57
Hypertension, n (%) 225 (68%) 61 (69%) 0.87
History of MI, n (%) 100 (30%) 38 (42%) 0.02
Mean FFR (ratio) 0.89±0.04 0.87±0.04 0.00
Death, n (%) 32 (9%) 11 (12%) 0.26
Abbreviations: MI, myocardial infarction; PCI, percutaneous coronary intervention; CABG, coro-
nary artery bypass graft; M, male; F, female; FFR, fractional flow reserve.
Conclusion: The rate of non-fatal myocardial infarction and/or coronary revascu-
larization of initially deferred coronary stenosis was 21% at nearly 3 years follow-
up. These events were more common in male, patients with a history of MI and
lower mean FFR value.
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Background: A novel infusion catheter (RayFlow, Hexacath, Paris, France) was
developed to directly measure absolute coronary blood flow (Q) and microvascu-
lar resistances (R), based on the principle of continuous thermodilution.
Purpose: To validate the reproducibility and safety of flow and microvascular re-
sistance measurements with the new catheter by correlating duplicate measure-
ments. Moreover, to assess whether (Pd/Pa at baseline – Pd/Pa during hyper-
emia) correlates with the calculated Q and R values.
Methods: A monorail infusion catheter with a double lumen associated with a
pressure temperature sensor wire is able to assess coronary blood flow and mi-
crovascular resistances. Coronary blood flow is calculated with the following for-
mula Q=Qi x 1,08 x Ti/T, where Q is the coronary flow (mL/min), and Qi the
infusion rate of saline at room temperature (mL/min), Ti is the saline infusion
temperature (degrees Celsius) and T is the temperature at the distal part of the
coronary artery. Myocardial resistances are equal to the distal pressure divided
by the absolute myocardial flow in mmHg.min.mL-1. Test retest stability of the
measurements was studied after re-instrumentation of the coronary artery.
Results: Coronary blood flow (Q) and myocardial resistance (R) were measured
in duplicate in 61 vessels from 38 patients. In 4 patients transient bradycardia
and atrioventricular block appeared during infusion at a rate of in the RCA. Two
patients had chest discomfort during saline infusion in their LAD without ischemic
ECG changes; symptoms ceased when the infusion was interrupted.The ranges
of calculated absolute myocardial flows and microvascular resistances were 32
to 380 mL/min and 0.189 to 98 mmHg/L/min respectively. The repeatability of
measurements was good; duplicate measurements had a strong correlation both
for Q (ρ=0.895, P<0.001; intraclass correlation coefficient=0.96, P<0.001) and R
(ρ=0.885, P<0.001; intraclass correlation coefficient=0.96, P<0.001). In Bland-
Altman plots (difference of first and second measurement versus their mean)
there was no significant bias or assymetry. (Figure) The ratio of distal coronary
pressure to aortic pressure (Pd/Pa) was lower during saline infusion compared to
baseline (P<0.0001).
Conclusion(s): Direct measurement of coronary blood flow and microvascular
resistances to assess coronary microcirculation is reproducible and safe with
this novel coronary infusion catheter. These measurements might be proposed
to evaluate the effect of new treatment targeting the coronary microvasculature.
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Functional assessment of coronary stenoses by quantitative flow
ratio: a non-invasive alternative for standard fractional flow reserve
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Introduction: Fractional Flow Reserve (FFR) is the gold standard for clinical de-
cision making in patients with coronary artery disease. However, performing FFR
is time consuming, expensive and not always available in non-PCI centers. This
leads to limited clinical use of FFR. Recently, Quantitative Flow Ratio (QFR) has
been proposed as a new technique to derive a FFR. QFR does not require an
intracoronary pressure wire or the use of drugs to obtain hyperemia.
Purpose: The aim of this study was to assess the feasibility and reliability of QFR
in clinical practice in a high-volume heart center.
Methods: Patients with stable angina underwent coronary angiography and con-
ventional FFR measurements. QFR calculation was applied on the diagnostic
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